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NASA TT F-15,162 

bIARS SPACECRAFT ON A SUPER LONG JOURYEY 

L .  Vesnyankin 

Four s t a t i o n s ,  t h e  "Mars-4", "blars-5", "E.lars-6", and t h e  "Mars-7" a r e  f l y i n g  /4* __ 

toward Mars. T h i s  i s  an e n t i r e  i n t e r p l a n e t a r y  f l o t i l l a .  In f a c t ,  always,  one 

s t r i v e s  t o  send m u l t i p l e  s t a t i o n s  ou t  when i t  i s  conven ien t .  The f a c t  of  t h e  

m a t t e r  i s  t h a t  the  s c i e n t i f i c  appa ra tus  aboard t h e  s p a c e c r a f t  i s  extremely 

v a r i e d .  During such f l i g h t s  a g r e a t  dea l  i s  s t u d i e d :  s o l a r  f l a r e s ,  cosmic 

r a y s ,  g r a v i t a t i o n a l  and magnetic f i e l d s ,  mic rometeo r i t e s .  T h i s  i s  wi thout  even 

mentioning t h e  p l a n e t s  themselves .  

made t o  i n s t a l l  as  many ins t ruments  a s  p o s s i b l e :  photometers ,  s p e c t r o m e t e r s ,  

r ad iomete r s ,  e t c .  The l i m i t e d  c a p a c i t i e s  (dimensions of t h e  s t a t i o n s )  f r e q u e n t l y  

do n o t  permi t  a l l  of t h e s e  t o  be  p laced  aboard a s i n g l e  c r a f t .  

appea r .  

such t h a t  i n fo rma t ion  ob ta ined  from each o f  them f i l l s  ou t  t h e  o v e r a l l  p i c t u r e ,  

and most i m p o r t a n t l y ,  such t h a t  t h e  p i c t u r e  w i l l  be more r e l i a b l e .  In f a c t  

when t h e  r e s u l t s  of measurements come o v e r  a r a d i o  channel a d i s t a n c e  o f  m i l l i o n s  

of k i l o m e t e r s ,  p r i o r  t o  r e c e i v i n g  them on t h e  Ea r th  breakdowns and e r r o r s  a r e  

poss i b  1 e .  

The re fo re  aboard t h e  s t a t i o n s  a t t empt s  a r e  

Then "doubles" 

During t h i s  p r o c e s s ,  t h e  in s t rumen t s  a r e  p laced  aboard t h e  s p a c e c r a f t  

There have been doubles be fo re .  One r e c a l l s  t h e  au tomat i c  i n t e r p l a n e t a r y  

s t a t i o n s ,  "Venus-S", "Venus-6", "Mariner-6", and "Mariner-7". The l a t t e r  two 

i n v e s t i g a t e d  v a r i o u s  r e g i o n s  o f  Mars : 

o r b i t s  around t h e  p l a n e t .  

"Mars-2" and " M a r ~ - 3 ~ '  were i n  d i f f e r e n t  

The mis s ions  of t h e  s p a c e c r a f t  f l y i n g  t o  meet t h e  r e d  p l a n e t  a l s o  d i f f e r .  

Correspondingly ,  t h e r e  i s  a l s o  a c e r t a i n  d i f f e r e n c e  i n  t h e  combinations of 

i n s t rumen t s  i n s t a l l e d  aboard them. "Mars-6" and "Mars-7" have i n s t a l l e d  aboard,  

f o r  example, French in s t rumen t s  which i n v e s t i g a t e  t h e  r a d i o  i r r a d i a t i o n  of t h e  

Sun i n  t h e  meter wave band. 

T h i s  y e a r  t h e  "window" f o r  p o s s i b l e  launches t o  Mars was a broad one - 

n e a r l y  a month long. Th i s  pe rmi t t ed  t h e  accomplishment of  complex 

*Numbers i n  t h e  margin i n d i c a t e  pag ina t ion  i n  t h e  f o r e i g n  t e x t .  
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o p e r a t i o n s  i n  p repa r ing  and launching an u n p a r a l l e l e d  l a r g e  number o f  i n t e r -  

p l a n e t a r y  au tomat ic  s t a t i o n s .  

There a r e  f o u r  beacon s t a r s  i n  t h e  sky ,  which a r e ,  t r u l y ,  "observable"  o n l y  

in t h e  r a d i o  range .  

Range Space Communications a r e  aimed a t  t h e  sky .  I n t e n s i v e  work i s  going forward 

i n  v e r i f y i n g  t h e  t r a j e c t o r y  o f  s p a c e c r a f t ,  and t h e  cond i t ion  o f  t h e i r  onboard 

systems i s  be ing  analJrzed. The green " f l a shes"  on t h e  s c r e e n s  o f  t h e  o s c i l l o -  

graphs f l a s h  g a i l y  - s t e a d y  s i g n a l s  are  coming i n  from space .  

With t h e i r  r i s i n g ,  t h e  v a s t  d i s h e s  of  t h e  Cen te r  f o r  Long 

T h i s  speech le s s  "conversat ion" w i l l  con t inue  f o r  a long time. Only i n  

March, 1974, w i l l  t h e  s p a c e c r a f t  reach t h e i r  t a r g e t .  By then ,  t h e y  w i l l  have 

hundreds o f  m i  1 l i o n s  o f  k i lome te r s  behind  t h e i r  "shoulders  . I 1  

The s t a t i o n s  long f l i g h t  i n  world space  does n o t  i n  any way s i g n i f y  t h e  

i d l e  w a i t i n g  f o r  t h e  f i n i s h :  on t h e  E a r t h  many s p e c i a l i s t s  are  working under  

g r e a t  p r e s s u r e  - t h o s e  who r e c e i v e  t h e  f i r s t  in fo rma t ion  and t h o s e  who p r o c e s s  

i t ,  t h o s e  who make c a l c u l a t i o n s ,  formula te  f l i g h t  p l a n s .  and t h o s e  who send t h e  

guidance  r a d i o  commands over t h e  g r e a t  d i s t a n c e s  ... Vast computer c e n t e r s  c a r r y  

ou t  c a l c u l a t i o n s  f o r  c o r r e c t i o n  - c o r r e c t i o n s  t o  t r a j e c t o r i e s  which are 

necessa ry  ove r  so long a " f l i g h t . "  The c o r r e c t i o n  maneuver is  a complex opera-  

t i o n  which i n c l u d e s  sending  t h e  d a t a  of  c a l c u l a t i o n s  f o r  "onboard use",  

"remembering" them, making t u r n s  t o  t h e  necessa ry  a t t i t u d e  by t h e  a i d  of 

s e n s i t i v e  o p t i c a l  s enso r s  and gyroscopes,  t u r n i n g  on and t u r n i n g  o f f  t h e  onboard 

engine  ( e x a c t l y  a t  t h e  proper  moments), and f i n a l l y ,  " t r a n s m i t t i n g "  t e l e m e t r i c  

i n fo rma t ion  - t h e  "cons idera t ion"  o f  work accomplished. 

The communications s e s s i o n  (and t h e r e  are many t e n s  o f  t h e s e  which each 

s t a t i o n ! )  - i s  m i l l i o n s  of  u n i t s  o f  i n fo rma t ion  i n  both d i r e c t i o n s  a long  a 

g i g a n t i c  r a d i o  b r idge .  We s h a l l  take o n l y  t e l e m e t r y  f o r  an example. The 

s p e c i a l i s t s  a r e  i n t e r e s t e d  i n  eve ry th ing :  c u r r e n t  l e v e l  o f  s o l a r  b a t t e r i e s ,  
whether  o r  n o t  p r e s s u r e  has  f a l l e n  i n  t h e  t anks  o f  t h e  onboard eng ine ,  how many 

degrees  o f  tempera ture  t h e r e  a r e  i n  t h e  s e a l e d  a r e a s ,  whether o r ' n o t  t h e  o p t i c a l  

s e n s o r  i s  f i x e d  on t h e  Sun ... 
I t  would Seem t h a t  no t  much is necessa ry  i n  o r d e r  t o  gu ide  t h e  appa ra tus  

through "emptiness" which s e p a r a t e s  t h e  p l a n e t .  However t h e  s o - c a l l e d  "support ' '  
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systems occupy a dominant p o s i t i o n  i n  t h e  makeup of  t h e  s p a c e c r a f t .  

i s  d i r e c t l y  r e l a t e d  t o  t h e  e f fec t  o f  t h e  environment .  

r e g u l a t i n g  system. The s p a c e c r a f t ,  du r ing  i t s  f l i g h t ,  becomes more and more 

remote from t h e  Sun, bu t  t h e  i n t e r n a l  tempera ture  o f  t h e  s e a l e d  a r e a  remains 

c o n s t a n t ,  i t  i s  kept  so  by a c l e v e r l y  organized  c i r c u l a t i o n  o f  gas  i n  t h e  

ins t rument  compartment. 

One of  t h e s e  

Th i s  i s  t h e  tempera ture  

But t h i s  i s ,  a s  t hey  s a y ,  "ac t ive"  work. The system a l s o  c o n t a i n s  "passive" 

e lements :  t h e  muff l ing  "coat" of  t h e  screening-vacuum i n s u l a t i o n ,  and s p e c i a l  

cove r s .  

The pane l s  o f  t h e  s o l a r  b a t t e r i e s  c o n s t a n t l y  "look" a t  t h e  Sun, ensu r ing  

f u l l  charg ing  o f  t h e  b a t t e r i e s .  In  t h i s  they  a r e  a ided  by a complex l a s e r  

ins t rument  s e t  - t h e  guidance system. There a r e  no s imple  in s t rumen t s  and 

aggrega te s  here :  t h e  s o l a r  and s t e l l a r  s enso r s  o f  o r i e n t a t i o n ,  t h e  gas  j e t s  

f o r  t u r n s ,  t h e  s t a b i l i z i n g  gyroscopes,  and t h e  onboard d i g i t a l  computers.  

But t hen  t h e  guidance system " i s  capable"  o f  a g r e a t  dea l  - o f  o r i e n t i n g  t h e  

onboard beam d i r e c t e d  r a d i o  antenna a t  t h e  E a r t h ,  o f  c a r r y i n g  ou t  t h e  p r e v i o u s l y  

d e s c r i b e d  complex c o r r e c t i o n  maneuver, and many o t h e r  t h i n g s .  

Without communication wi th  t h e  Ea r th  t h e  f l i g h t  would be  un th inkab le .  "A 

conversa t ion ' '  i s  c a r r i e d  ou t  w i th  t h e  s t a t i o n  i n  many "languages."  In  t h e  

"language" o f  t r a j e c t o r y  measurements. .  . In  t h e  "language" o f  t e l e m e t r i c  

d a t a  concerning t h e  c o n d i t i o n  of t h e  onboard systems . . .  
s c i e n t i f i c  i n f o r m a t i o n . .  . 

In  t h e  "language" o f  

When t h e  duty  o p e r a t o r  a t  t he  f l i g h t  c o n t r o l  c e n t e r  b r i n g s  t h e  powerful 

"space organ" i n t o  a c t i o n ,  t h e  v a r i c o l o r e d  flames o f  t h e  huge s c r e e n s  of t h e  

c o o r d i n a t i n g  computer c e n t e r  f l a s h  i n t o  l i f e .  

coord ina ted  f a s h i o n .  

Both centers work i n  a s t r i c t l y  

I was a t  t h e  coord ina t ing  computer c e n t e r  a t  one o f  t h e s e  s e s s i o n s  - t h e  

c o r r e c t i o n s  s e s s i o n .  

i n  space  - one far  from E a r t h  - h a s  been cons ide red  a g r e a t  e v e n t .  Today t h e  

o p e r a t o r s  o f  t h e  a n a l y s i s  group r e p o r t  on t h e  fac t  of  c o r r e c t i o n  as i f  r e p o r t i n g  

on something mundane. And i n  a dry monologue, g i v i n g  in fo rma t ion  on t h e  v a l u e s  

o f  a n g l e s  of t u r n  and p r e s s u r e  i n  t h e  t a n k s  f o r  f u e l  supply  t o  t h e  engine ,  one 

The t ime has  long s i n c e  passed  when t u r n i n g  on an engine  
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somehow does no t  immediately sense t h e  g rand iose  work of thousands o f  spec ia l i s t s  

who have l ea rned  i n  e r r o r - f r e e  f a sh ion  t o  gu ide  i n t e r p l a n e t a r y  e x p r e s s e s  a long 

supe r  long r o u t e s .  

I examined t h e  summary d a t a .  The columns o f  f i g u r e s  of "duty parameters"  

can he brought  t o  a s i n g l e  comprehensible denominator - crnboard a l l  " s p a c e c r a f t "  

e v e r y t h i n g  i s  normal. The s p a c e c r a f t  p a s s  beyond t h e  ho r i zon  - t h i s  means res t  

f o r  t h e  t e n s e l y  working people  who now l i v e  by t h e i r  "space" t ime.  

T r a n s l a t e d  f o r  t h e  Na t iona l  Aeronaut ics  and Space Admin i s t r a t ion  under  C o n t r a c t  
No. NASw-2485 by Techtran Corporat ion,  P .  0. Box 729,  Glen Burnie,  Maryland, 
21061; t r a n s l a t o r ,  Samuel D .  Blalock, Jr .  
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